L-DOPA treatment in MPTP-mouse model of Parkinson's disease potentiates homocysteine accumulation in substantia nigra.
One of the intermediates of methionine cycle, the homocysteine (Hcy), elevates in plasma of Parkinson's disease (PD) patients undergoing L-DOPA (3,4-dihydroxyphenylalanine) therapy and has been regarded as a risk factor of the disease. Several evidences pointed out that Hcy causes degeneration of dopaminergic neurons. In rodent, elevated level of Hcy in brain or infusion of the same directly into the substantia nigra (SN) potentiates dopaminergic neurodegeneration. However, the influence of L-DOPA therapy on the levels of Hcy in dopamine-rich regions of the brain (striatum and SN) of experimental models of PD is not known. The present study, for the first time, tested the hypothesis that L-DOPA treatment in experimental mouse model of PD potentiates Hcy accumulation in the dopamine-rich regions of the brain. We found a significant elevation of Hcy level in nigrostriatum in naïve as well as parkinsonian mice as a result of chronic L-DOPA treatment. Interestingly, L-DOPA treatment significantly elevates Hcy level in nigra but not in striatum of parkinsonian mice, when compared with L-DOPA naïve group. However, there is no significant decrease in the number of dopaminergic neurons in SN region in the parkinsonian mice given L-DOPA treatment. Thus, the present study demonstrates that L-DOPA treatment potentiates the level of Hcy in the SN without causing aggravated neurodegeneration in parkinsonian mice model.